Entamoeba histolytica is a protozoan parasite that infects up to 10% of the world's population and results in about 100 000 deaths annually. ' The trophozoite stage of the parasite colonises the large intestine of man and can reside as a harmless commensal or lead to invasive colitis or amoebic liver abscesses, or both. In human and animal models of the disease, the sequential events in the pathogenesis were shown to involve parasite colonisation, disruption or dissolution of the colonic mucus layer, and amoebic adherence to and lysis of mucosal epithelial cells.2-' Amoebic invasion is consistently preceded by intraepithelial and goblet cell mucin depletion. 25 Histopathologic studies from patients with intestinal amoebiasis have shown amoebic adherence to gut mucosa and focal ulcerative lesions of the surface epithelium devoid of mucins.4 5 The in vitro adherence of E histolytica trophozoites to colonic mucin glycoproteins, colonic epithelial cells, mammalian tissue culture cells, and colonic epithelium is mediated by a 170-kilodalton galactose/N-acetyl-Dgalactosamine (Gal/GaINAc)-inhibitable adherence lectin.i9 Amoebic adherence to target cells is an absolute prerequisite for cytolytic mechanisms and facilitates amoebic invasion of the colonic mucosa.37 Recent studies6 '0 have shown that purified rat and human colonic mucin glycoproteins are the relevant colonic receptors for this parasite. Mucin concentrations as low as 50 ng/ml were shown to bind with high affinity (Kd 8 20x 10" M-') to the Gal/GalNAc adherence lectin that inhibited in vitro adherence and lysis of target cells, suggesting a protective role for colonic mucins against amoebic invasion. Because defects in mucin content are associated with a variety of disease processes,"-'" factors that alter mucin glycoproteins may affect normal colonic function, including susceptibility to disease.
Colonic mucin glycoproteins are synthesised in and secreted by goblet cells as a large macromolecule with a peptide core that is linked via 0-glycosidic bonds to oligosaccharide chains rich in Gal and GalNAc.'516 The adherent mucus gel on the colonic mucosa may function as a lubricant and protect the mucosal surface from infectious agents. 16 The mucus layer is continually renewed as a result of mucin degradation by enteric bacteria'718 and epithelial cell proteinases. Amoebic trophozoites secrete a variety of proteases and glycosidases and may contribute to mucin degradation in the colon. 19 21 Native undegraded colonic mucins bind to amoebae via Gal and GalNAc residues and inhibit amoebic adherence to target cells.6 It is not known, however, whether proteolytically-degraded colonic mucin will bind to amoebae as is the case in the normal human colon. In this study, we characterised the binding of proteolyticallydegraded human colonic mucins to E histolytica trophozoites by exposing amoebae to the digested mucins and quantitating target cell adherence to the surface of the amoebae. We show that the high molecular weight protease-insensitive portion of mucin glycoproteins contains carbohydrates which bind to amoebae and are more efficient than the undigested mucins in inhibiting Binding ofproteolytically-degraded human colonic mucin glycoproteins to the Gal/GalNAc adherence lectin ofEntamoeba histolytica amoebic adherence to Chinese hamster ovary cells. After incubation for 72 hours at 37°C in PBS, the undegraded colonic mucin glycoproteins were completely excluded in the void volume on a Sephacryl S-200 column eluted with 0-01 Tris-HCI, with no lower molecular weight included glycoproteins (Fig 1) . Chromatography of the trypsin-digested material gave a 40% reduction in the void volume peak with a number of lower molecular weight peptides in the included fractions (<25 000 mol wt). Pronase digestion caused extensive degradation of the mucin glycoproteins with no detectable void volume fraction; most ofthe digested material eluted was <440 000 molecular weight included fractions. Papain digest gave a 20% reduction in the void volume material with most of the digested proteins eluting as a broad shoulder (Fig 1) . Analysis for total hexose ofthe proteolytically-cleaved mucins fractionated by gel filtration using Sephacryl S-200 chromatography showed that material in the excluded fractions (void volume) was carbohydrate positive, and with the exception of the pronase digested mucins, carbohydrates were not associated with the included protein peaks (Fig  1) . Trypsin and papain digests resulted in a uniform peak of mucins in the void volume that was rich in carbohydrates, whereas the carbohydrate positive material after pronase digest was spread out over 40% of the bed volume (Fig 1) .
Methods
To determine whether the excluded fractions after trypsin and pronase digests were glycoproteins, the sugar moiety of the mucin glycoproteins was labelled with 3H and, after proteolysis, the digest material was chromatographed on a Sephacryl S-200 column (Fig 2) We have previously shown that rat and human colonic mucins purified by sequential Sepharose 4B chromatography, nuclease digestion, and cesium chloride density gradient centrifugation inhibit amoebic in vitro adherence and lysis of target cells by binding to the E histolytica Gal/ GaINAc adherence lectin. We now show that 
